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Abstract-The transmission and fluorescence of the compound eye of living, intact blowflies Cuiliphoru erythrocephala, mutant chalky, were studied microspectrophotomettically.
Transmission spectra were recorded under four conditions. The fly was either in the normal air environment or in a nitrogen atmosphere, and in both cases the investigated eye was adapted to red and blue light. respectively.
The absorbance difference spectra obtained from the two chromatic adapted conditions showed the clear characteristics of the main visual pigment; the difference spectra for the air and the N, case were virtually identical.
The absorbance difference spectrum obtained from the air vs N2 case was very similar to the redox difference spectrum of the pigments in the mitochond~ai chain. The redox difference spectra obtained for the two photosteady states were essentially the same.
The fluorescence emission spectra induced by UV and blue excitation were measured with the fly in air and in a nitrogen atmosphere. respectively. The UV-induced blue emission increased under hypoxia, whereas the blue-induced green emission dropped. The changes are typical for a reduction of mitochondrial NADH and flavoproteins, respectively.
The transmission and fluorescence m~surements corroborate each other and demonstrate mitochondrial activity in photoreceptors in uivo and non-invasively. Muntz, 1972) . On the other hand, the pigments of the mitochondriai respiratory chain, the third pigment class of importance for photoreceptors, have gained less interest.
Liebman (1969) presented a record from the ellipsoid, i.e. the mitochondrial region, of a cone cell in Necrurus. The record shows the presence of several types of cytochrome oxidative enzymes in the reduced state. Liebman stated: "It is not known if a metabolic response is initiated in the mitochondria by light absorbed in the photoreceptor outer segment nor is it apparent what time course such a response would take. The answer to these questions might be provided by microphotometry." Indeed, recently we observed (Stavenga and Tinbergen, 1983) , in the course of our in tvbo microspectrofluorometrical studies on the visual pigments in blowfly eyes, transient fluorescence changes, with a time course in the order of seconds, and hypothesized that these changes originated in light-induced redox changes in the mitochondrial respiratory chain. The evidence was mainly obtained from measurements on the dependence of the phenomenon on light intensity and oxygenation. We therefore decided to characterize the spectral properties of the pigments involved by both transmission and fluorescence micros~ctrophotometry.
MATERIALS AND METHODS
The blowfly Cu~/iphoru er~~hroceph~~a~ white eyed mutant chalky, was investigated. This mu-
